
SECTION 1.3 Evaluating Limits Analytically

In Exercises 37-40, use the information to evaluate the limits.

~ In Exercises 1-4, use a graphing utility to graph the function
and visually estimate the limits.

" (7TX)35. !~tan 4 "

2 () = 12(Jx - 3)
.gx x-9

(a) lim g(x)
X---74

(b) lim g(x)
x-tO

4. f(t) = tit - 41
(a) lirn j'[z)

1->4

(b) lim jet)
1--')-1

1. hex) = X2 - 5x

(a) lim hex)
x->5

(b) Jim hex)
X-4-1

37. limf(x) = 2
x--')c

lim g(x) = 3
x->c

(a) lim [5g(x)]
x-4c

(b) lim [j(x) + g(x)]
x---+c

(c) Jim [j(x)g(x)]
x->c

(d) lim f(x)
x->c g(x)

39. limf(x) = 4
X-4C

(a) lim [j(X)]3
X---io(."

3. f(x) = x cas x
(a) limf(x)

X->O

(b) lim j(x)
x-->7r/3

In Exercises 5-22, find the limit.

6. lim x3
X-4-2

7. lim (2x - 1)
X---70

8. Jim (3x + 2)
X-4-3

10. lim ( - X2 + 1)
x-41

(b) lim JfW
x-4c

9. lim (x2 + 3x)
.\"---7-3

11. Jim (2x2 + 4x + 1) (
"---7-3 ,~;

3 " 11. hm-
X---"72 X

12. Jim (3x3 - 2X2 + 4)
x->l

(c) lim [3j(x)]
x-tc

(d) lirn [j(X))3/2
x->c

" 2
14. lim--2

x->-3 X +

1- I" x - 3~. Im~4
x-e l X +

2x - 3
16.lim --5

.<->3 X +
"~18.lim--4-

X---73 x-

In Exercises 41-44, use the graph to determine the limit visually
(if it exists). Write a simpler function that agrees with the given
function at all but one point.1 I" 5x

• 1m ---
»-vt Jx+2

19. Jim ~
x->3 41. g(x) = -2x2 + X

x
\

20. Jim Vx + 4
x->4

22. lim (2x - 1)3
.<->0 y

_1. lim (x + 3)2
.\"-+-4

In Exercises 23 -26, find the limits.

23. j(x) = 5 - x, g(x) = x3

(a) lim j(x) (b) lim g(x)
x-e l X---74

_. j(x) = x + 7, g(x) = X2
(a) Jim f(x) (b) Jim g(x)

X---7-3 X---74

-.:. f(x) = 4 - X2, g(x) = Jx+l
(a) lim f(x) (b) Jim g(x)

X---71 X---73

f(x) = 2x2 - 3x + 1, g(x) ="Vx + 6

(a) Jim j(x) (b) lim g(x)
x---74 .\"---721

(c) lim g(j(x))
X---71

-+--t---+-\--+-- x

(c) Jim g(j(x))
.\"---7-3

(a) Jim g(x)
x->O

(c) Jim g(j(x)"f\v
.\"---71

(b) lim g(x)
X---7-1

x3 - x
43. g(x) = --1x-(c) lim g(j(x))

x->4 y

Exercises 27-36, find the limit of the trigonometric function.

_. lim sinx
I-> tt/2

28. lim tan x
X---7'1r

" 7T"X
• lim cas-

3J--t2

7TX
30. lim sin-2x->l

lim see 2x
.<->0

32. Jim cos 3x (a) Jim g(x)
.\"---71

34. lim cosx
x->57[/3

Jim sin x
J---757T/6 (b) lim g(x)

X---7-1

38. Jimf(x) = ~
x---+c

Jim g(x) = ~
x-tc -

(a) Jim [4j(x)]
x-->c

(b) lim [j(x) + g(x)]
x-->c

(c) Jim [j(x)g(x)]
x->c

(d) lim j(x)
x-->c g(x)

40. lim j(x) = 27
x->c

(a) Jim" VlW
x-->c

(b) Jim f(x)
x-->c 18

(c) lim [j(x)F
X---?C

(d) lim [j(X))2/3
x-->c

42. hex) = X2 - 3x
x

y

-+-+-+-+-+-;11'-- x
-2 -r 3

(a) Jim hex)
X---7-2

(b) lim hex)
.\"---+0

x
44. j(x) = -2-

X - X

y

2

-t--t--I---t-- x
2

(a) lirn j'(x)
x-->l

(b) limj(x)
x->o
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